Activation and suppression of natural cellular immune functions by Pneumocystis carinii.
The regulatory role of soluble cytokines in innate cellular immune responses induced by Pneumocystis carinii was assessed in vitro in direct comparison to induction by Listeria monocytogenes. This report shows that P. carinii organisms, as well as L. monocytogenes, stimulated in whole spleen cell cultures of SCID mice the release of IFN-gamma, TNF-alpha/beta, IL-10, IL-12, and iNO. This response was independent of functional T cells. Both macrophages (M phi) and natural killer (NK) cells were necessary for either microorganism to induce release of these cytokines. Cocultures of purified M phi--including alveolar M phi--and purified NK cells indicated that no other cell population was necessarily involved. Microbial induction of NK cell-derived IFN-gamma has been reported to be mediated by the combined effects of TNF-alpha and IL-12 released by M phi upon adequate microbial stimulation. Interestingly, only L. monocytogenes, but not P. carinii organisms could directly induce detectable amounts of TNF-alpha/beta, IL-12, or iNO in purified M phi cultures. In dose-response experiments, release of IFN-gamma, TNF-alpha/beta, and iNO was reduced at high relative concentrations of either microorganism. This high-dose suppression was at least partially controlled by M phi-produced IL-10. Our data show that, P. carinii potently induces activating and inhibitory innate cellular immune response mechanisms and indicate that the initial step of macrophage-mediated NK cell activation might also involve other pathways than those described to date.